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$V\#$ Frenkel ([FLM]) A
$V_{\Lambda}^{+}$ .
$V_{L}^{+}$ . ([Abl, ADL, $\mathrm{D}\mathrm{N}2,$ $\mathrm{A}\mathrm{D}]$ )
([Shl]) . $L$ 2-elementary totally
even
21 .
([Mil]), $V_{L}^{+}$ VOA , 2V
.1 , $V_{L}^{+}$










$V$ , $g$ , Vg $M=(M, Y_{M})$
$Y_{M\circ g}(v, z):=Y_{h\mathrm{f}}(gv, z),$ $v\in V$
$Y_{hI\mathrm{o}g}$ $M$ . , $M\circ g=(M, Y_{M\circ g})$ Vg
. Aut(V) VV .




$L$ $V_{L}$ . ,
[FLM] 7 8 . $\lambda+L\in L^{\mathrm{o}}/L$
, VLL $V_{\lambda+L}$ , Dong ([Do]) $V_{L}$
. , Dong-Nagatomo ([DN1]) $\mathrm{A}\mathrm{u}\mathrm{t}(V_{L})$
. 1 $L$ $\mathrm{A}\mathrm{u}\mathrm{t}(V_{L})$ $\theta$
. $\theta$ 2 , $V_{L}$ $\theta$ $V_{L}^{+}$ 1 $V_{L}^{-}$
. $V_{L}^{+}$ $V_{L}$ , $V_{L}^{-}$ $V_{L}^{+}$ .2
Dong-Nagatomo ([DN2]) t 1 , Abe-Dong ([AD])
$V_{L}^{+}$ . , $V_{L}^{+}$ Abe ([Abl])
1 , Abe-Dong-Li ([ADL]) .3
2.3 2
2 .
$V$ VOA, $D$ . $f\in \mathrm{H}\mathrm{o}\mathrm{m}(\mathrm{D}, \mathbb{C}^{\mathrm{x}})$
$V(f)=\{v\in V|d(v)=f(d)v, d\in D\}$ . $H^{C}=\{g\in \mathrm{A}\mathrm{u}\mathrm{t}(V^{D})|V(f)^{\mathit{9}}\cong$
$V(f),$ $f\in \mathrm{H}\mathrm{o}\mathrm{m}(\mathrm{D}, \mathbb{C}^{\mathrm{x}})\}$ . , $C_{\mathrm{A}\mathrm{u}\mathrm{t}(V)}(D)$ $H^{C}$
$\Phi^{C}$ . $H^{N}$ { $V(f)|f\in \mathrm{H}\mathrm{o}\mathrm{m}(\mathrm{D},$ $\mathbb{C}$ }
$\mathrm{A}\mathrm{u}\mathrm{t}(V^{D})$ , $N_{\mathrm{A}\mathrm{u}\mathrm{t}(V)}(D)$ $H^{N}$
$\Phi^{N}$ .
22. [Shl] $\Phi^{C}$ $\Phi^{N}$ , $D$ .
, $V^{D}$ , Aut(V) $D$
, .4
2-1 $V_{L}^{+}$ [DGH].
3 $V_{L}^{+}$ [Shl] $\mathrm{A}\mathrm{u}\mathrm{t}(V_{L}^{+})$ .
4[Shl] Aut(V) $V^{D}$ ( ) $\mathrm{A}\mathrm{u}\mathrm{t}(V_{L}^{+})$
.
128
$V_{L}^{+}$ . $L$ 2-elementary , $L$
$L^{\mathrm{o}}$ $2L^{\mathrm{o}}\subset L$ , $L$ totally even $\sqrt{2}L^{\mathrm{o}}$ $L$
. [Abl, ADL] $V_{L}^{+}$
, .
23. [Abl, ADL](cf. [Shl]) $L$ 2-elementary totally even $V_{L}^{+}$
2i
,5
3 $V_{L}^{+}$ 2- ,
$V_{L}^{+}$ 2+ , .
$L$ 2-elementary totally even . VOA $V$ :
$\bullet$ $V$ $V_{L}^{+}$ VOA $V^{0}$ , $V$ V00
.
S $V_{L}^{+}$ . $V=\oplus_{W\in S_{L}}\mu_{W}W$
V00 . $\mu_{W}$ . $M(W)$ $W$
. 23 $S_{L}$ 2S
. $V$ . $f\in \mathrm{H}\mathrm{o}\mathrm{m}(\mathrm{S}_{\mathrm{L}}, \mathbb{C}^{\mathrm{x}})$
, $V$ $e_{f}(v)=f(W)v,$ $v\in M(W)$ $V$ .
$E_{L}=\{e_{f}|f\in \mathrm{H}\mathrm{o}\mathrm{m}(\mathrm{S}, \mathbb{C}^{\mathrm{x}})\}$ $V$ . $\tilde{S}_{L}=\{W\in S_{L}|\mu_{W}\neq 0\}$
. $V$ :
$\mu_{W}$ .
$M(V^{0})=V^{0}$ , $V^{0}$ $E_{L}$ VOA , [DM]
$\tilde{S}_{L}$ $S_{L}$ .6 $E_{L}$ $\tilde{S}_{L}$ .
$E_{L}$ Aut(V) $C_{\mathrm{A}\mathrm{u}\mathrm{t}(V)}(E_{L})$ . 22 $C_{\mathrm{A}\mathrm{u}\mathrm{t}(V)}(E_{L})/E_{L}$
$N_{\mathrm{A}\mathrm{u}\mathrm{t}\{V)}(E_{L})/E_{L}$ $\mathrm{A}\mathrm{u}\mathrm{t}(V_{L}^{+})$ . [Shl]




, . $V^{\mathfrak{h}}$ l
.








$V_{\Lambda}^{+}$ VOA , VOA $V\#$ $V_{\Lambda}^{+}\oplus V_{\Lambda}^{T,-}$
. A .
$L$ 24 $L$ 2-elementary totally even .
$V^{\mathfrak{h}}$ VOA $V_{L}^{+}$ . , $V_{L}^{+}$ 2+
$\mathrm{A}\mathrm{u}\mathrm{t}(V^{\mathfrak{h}})$ , Aut $(V_{L}^{+})$
. $2_{+}^{1+24}\cdot Conway_{1}$ $2^{10+16}\cdot\Omega_{10}^{+}(2)$ .7
4.1 $2_{+}^{1+24}\cdot Conway_{1}$
$L=\Lambda$ . $S_{L}$ $\mathbb{Z}_{2}^{2}$ . ,
V#=V\Lambda +\oplus V\Lambda T,- V+V . $\tilde{S}_{L}$ $\mathbb{Z}_{2}$
$E_{L}$ $\mathbb{Z}_{2}$ . $V_{\mathrm{A}}^{+}$ 1, V\Lambda T,- 1 $E_{L}$
. $\mathrm{A}\mathrm{u}\mathrm{t}(V^{\mathrm{b}})$ ( ) . [Shl]
$\mathrm{A}\mathrm{u}\mathrm{t}(V_{\Lambda}^{+})\cong 2^{24}.Conway_{1}$ . $\mathrm{A}\mathrm{u}\mathrm{t}(V_{\Lambda}^{+})$ $V_{\Lambda}^{+}$
. $C_{\mathrm{A}\mathrm{u}\mathrm{t}(V\mathfrak{b})}(E_{L})/E_{L}$ $\mathrm{A}\mathrm{u}\mathrm{t}(V_{\Lambda}^{+})$ .
$C_{\mathrm{A}\mathrm{u}\mathrm{t}(V\#)}(E_{L})\cong 2.2^{24}.Conway_{1}$ .
4.2 $2^{10+16}\cdot Conway_{1}$
A $L=\sqrt{2}E_{8}\oplus\Lambda_{16}$ . $\Lambda_{16}$ 16 Barnes-Wall
. , $V^{\mathrm{b}}$ VOA $V=V_{\sqrt{2}E_{8}}^{+}\otimes V_{\Lambda_{16}}^{+}$ .
, $V$ $S_{L}$ , $V\#$ VV $S_{L}$
$\tilde{S}_{L}$ . $S_{L}$ $\mathbb{Z}_{2}^{20}$ , $\tilde{S}_{L}$
$\mathbb{Z}_{2}^{10}$ . $E_{L}$ $\mathbb{Z}_{2}^{10}$ .
$V_{\sqrt{2}E_{8}}^{+}$ $V_{\Lambda_{16}}^{+}$ . $V_{\sqrt{2}E_{8}}^{+}$ $V_{\Lambda_{16}}^{+}$ $2^{10}$
, $\sqrt{2}E_{8}$ $\Lambda_{16}$ 2-elementary totally even ,
$S\sqrt{2}E_{8}$ $S_{\Lambda_{16}}$ F2 . ,
symplectic
,8 , $\mathrm{A}\mathrm{u}\mathrm{t}(V_{\sqrt{2}E\epsilon}^{+})\cong O_{10}^{+}(2)$
([Gr, $\mathrm{S}\mathrm{h}1]$ ), $\mathrm{A}\mathrm{u}\mathrm{t}(V_{\mathrm{A}_{16}}^{+})\cong 2^{16}\cdot\Omega_{10}^{+}(2)$ ([Shl]) . , $\mathrm{A}\mathrm{u}\mathrm{t}(V_{\sqrt{2}E_{8}}^{+}\otimes$
$V_{\Lambda_{16}}^{+})\cong O_{10}^{+}(2)\rangle\langle 2^{16}\cdot\Omega_{10}^{+}(2)$ .
, . $\mathrm{A}\mathrm{u}\mathrm{t}(V_{\sqrt{2}E_{8}}^{+}\otimes V_{\Lambda_{16}}^{+})$ $\tilde{S}_{L}$
$H^{C}$ . $S_{L}$ $W_{1}\otimes W_{2},$ $(W_{1}\in S_{\sqrt{2}E_{8}}, W_{2}\in S_{\Lambda_{16}})$ , $\tilde{S}_{L}$ [
7
$V_{\Lambda}^{+}$ VOA $V_{L}^{+}$ , $E_{L}$ $V_{\Lambda}^{+}$ 1, V\Lambda T,- 1
$2B$ . 21 7 , 5 $2B$
. [Sh2] , 5 $V_{L}^{+}$ ,
8 , $\mathbb{Z}[[q]]$ 0, $\mathbb{Z}q^{1/2}[[q]]$ 1
.
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$S\sqrt{2}E_{8}$ $S_{\Lambda_{16}}$ . $H^{C}$ $\mathrm{A}\mathrm{u}\mathrm{t}(V_{\sqrt{2}E_{8}}^{+})$
$S\sqrt{2}E_{8}$ Aut $(V_{\Lambda_{16}}^{+})$ $S_{\Lambda_{16}}$
, $H^{C}\cong 2^{16}$ . , 22 $C_{\mathrm{A}\mathrm{u}\mathrm{t}(V\mathfrak{b})}(E_{L})/E_{L}\cong 2^{16}$ .
$C_{\mathrm{A}\mathrm{u}\mathrm{t}(V\#)}$ $(E_{L})\cong 2^{10+16}$ .
. $\mathrm{A}\mathrm{u}\mathrm{t}(V_{\sqrt{2}E_{8}}^{+}\oplus V_{\Lambda_{16}}^{+})$ $\tilde{S}_{L}$ $H^{N}$
. $H^{N}$ $(g_{1}, g_{2})$ . $g_{1}\in \mathrm{A}\mathrm{u}\mathrm{t}(V_{\sqrt{2}E_{8}}^{+}),$ $g_{2}\in \mathrm{A}\mathrm{u}\mathrm{t}(V_{\mathrm{A}_{16}}^{+})$
. $S_{L}$ $S_{\sqrt{2}E_{8}}$ $S_{\Lambda_{16}}$
$g_{2}$ $g_{1}$ .










2V . , $V_{L}^{+}$
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